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ABSTRACT 



A sheet-form material suitable as womid dressing and 
having enhanced moisture control properties is dis- 
closed. This sheet-form material includes a porous sheet 
of absorbent, elastomeric segmented polyurethane hav- 
ing an open pore structure and an apertured adhesive 
facing on one side of the porous sheet. A liquid imper- 
meable but water vapor permeable backing may be 
provided on the opposite side of the porous sheet, if 
desired. Also disclosed is a method for formmg an aper- 
tured adhesive facing for the sheet-form material. 

8 Claims, 3 Drawing Sheets 
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etc., around a wound by utilizing a variety of physical 

ADHESIVE-FACED POROUS ABSORBENT SHEET mechanisms. 

AND METHOD OF MAKING SAME Hydrocolloid type dressings as described in U.S. Pat. 

No. 4,477»325 to Osbum are relatively thick and as a 

TECHNICAL FIELD 5 result possess low conformability. The mode of exudate 

This invention relates to an absorbent sheet and in control is by absrfute absorption by a gel (hydroc^ 

particular to a polyurethane absorbent sheet suitable as dressmg The abJity for moisture to pass through 

w imd drcssin dressmg to the external environment is minimal. On 

^ ^ ^* highly exuding woimds the dressing's absorption capac- 

BACKGROUND OF THE INVENTION 10 ity can be exceeded which leads to leakage and subse- 

, J J i. Tn. quent disruption of the bacterial barrier. Some hydro- 

Wounds produce exudate. Tte composition of to ^^^^^ compositions dissolve and faU into the wound 

exudate vane« d^ndmg upon the nature and location ^ consuming cleaning, which 

of the wound. While an exudate can be genencally ^ wound site, at subsequent dressing changes, 

characterized as an aqueous mixture of proteinaceous ^^^^^ transport moisture is 

matenals. it may also contem blood components, etc.. ^ ^^^^^ ^ ^^^^^^^ ^^^^^ composition, 

and may serve as a growth medium for bactena, moderate to high exuding wounds, exudate tends to 

In chnical practice, die dressmg of wounds has tradi- ^^^^^ „ j^,, -^his 

tionally been accomphshwi by cleansmg the mjured coUg^tion of exudate indicates that current polymer 

area and covenng It with abwrptive, gauze ty^ 20 ^ ^^3^^^ ^^^^ ^ ^^-^^^ transmission rate 

ak. In this way the wound is kept clean and dry handle the exudate from many 

throughout the dwation of its healmg process. ^^^^^^ ^ suggested that the **poor* of exu- 

However, there has been mcreasmg acceptance of die -^^^^^^^ bacterial proliferation 

view that for optim^ wound healmg to occur from the j^^^^g infection. Similarly, if the **pool" reaches 

standpomt of rate of healmg. quality of htaling. etc.. a ^5 excessive proportions leakage will occur thus breaking 

moist microenvironment around the wound is preferen- bacterial barrier. 

tial as opposed to the "clean and dry" approach. As this Polymer film dressings as described m U.S. Fat. No. 

acceptance of the moist wound healing theory has 3,645.835 to Hodgson and U.S. Pat. No. 4,513,739 to 

grown, wound dressings promoting a moist wound ^re thin and possess high conformabUity. The 

microenvironment have entered the marketplace. ^0 wound contacting surfaces are coated with pressure 

The control of exudate is of prime importance if a sensitive adhesives carried on the film. The films that 

moist wound microenvironment is to be maintained. It ^ggj ^re liquid impermeable polyurethane elasto- 

can be appreciated that if a dressing removes all the m^^g jhus wound exudate is not allowed to ingress into 

exudate that a wound produces, a "dry" wound results xhe sole mode of exudate control is by allow- 

which is suboptimal for wound healing. Similarly, if the 35 jj^g vapor of the aqueous portion of the exudate to perr 

dressing does not control the level of exudate suffi- meate into the polymer film from where it diffuses into 

ciently. then an excess "pool" of material develops the external environment. As the moisture vapor per- 

which may subsequently leak thus soiling clothing and meability is low, the polymer film's absolute absorption 

bed linen, and breaching any barrier to bacterial infec- capacity is also low especially when compared to hy- 

tion, 40 drocolloid dressings. 

Ideally, a wound dressing must be adhesive in nature poam dressings also manage exudate by evaporation 
such that it may attach to the wound site. The adhesive of the aqueous portion of the exudate through the dress- 
utilized must be biocompatible, non-cytotoxic and free ing to the surrounding environment. Control of this 
of toxic leachable substances as well as have the desired moisture vapor transmission rate is a function of the 
balance of physical properties such as moisture vapor 45 chemical composition of the foam coupled with the 
transport rate, tack, long term adhesion properties, etc. pore structure. Due to their gross pore sizes, foam 
Inasmuch as in use the adhesive will be in direct contact dressings tend to desiccate wounds resulting in dress* 
with the wound site and surrounding intact area, it must ings which become brittle and nonconformable during 
be non-toxic and should elicit no more than a minimal use. These hardened dressings often traumatize the 
allergenic response. 50 underlying healing wound bed. Furthermore, either 

Additionally, a wound dressing should possess the special processing and/or a wetting agent is required to 

ability to prevent bacteria from entering the wound make the foam hydrophilic. 

from the ambient environment while providing the Dependent upon the type of foam structure used, 

proper moisture vapor transport rate. exudate is also managed by capillary action into the 

Other aspects such as a dressing's ability to conform 55 pores of the structure. Most foam structures used as 
to irregular contours of the body are also desirable. This dressings contain interconnecting pores and thus pro- 
may be accomplished by utilizing elastomeric, flexible. vide limited bacterial barrier properties because the 
polymeric materials in the construction of the dressing. mean pore diameter exceeds the dimensions of many 

Having outlined the major desirable design charac- bacteria. Similarly, such dressings contain pore sizes 

teristics of environmental wound dressings it is benefi- 60 which are sufficiently large as to fall into the range of 

cial to examine the mode of operation of existing wound sizes into which regenerating tissue will grow. As a 

dressings to appreciate their deficiencies. result of this, ingrowth of tissue into the dressing's 

Environmental dressings, i.e., dressings which main- structure occurs thus impeding removal of the dressing 

tain a beneficial microenvironment around a wound. and traumatizing the wound site, 

can be categorized into three broad classes: hydrocol- 65 Open cell foam dressings are described in U.S. Pat. 

loid/gel dressmgs; film dressings; and foam dressings. No. 3,975,567 to Lock and U.S. Pat. No. 3,978,855 to 

These dressings maintain specific microenviron- McRae et al. The foam is made hydrophilic by perma- 

ments. e.g., moisture, temperature, gaseous transport, nently compressing the cells of the microporous foam to 
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form a microporous skin which contacts the wound site. surface of the porous sheet opposite from the surface in 
Thus these patents teach against larger pores contacting contact with the adhesive layer. Upon release of the 
the wound site and smaller pores away from the wound applied compressive force, the elastomcric porous sheet 
site as is taught by the present invention. Also, a wetting springs back to its previous configuration while gener- 
agent is added to enhance absorption of exudate into the 5 ating apertures in the adhesive layer contiguous there- 
porous structure. with. After the foregoing treatment, the adhesive layer 
An example of a foam dressing with pores into which remains as an apertured adhesive facing on the porous 
regenerating tissue grows is U.S. Pat. No. 3,949,742 to polyurethane sheet. 

Nowakowski. In this particular mvcntion a thrombo- Numerous other advantages and features of the pres- 

genie open cell reticulated foam is used laminated to a 10 ent invention will become readily apparent from the 

non-porous polyurethane film. The dressing provides a foUowing detailed description of the invention, the 

matrix into which fibroblasts and new capillaries can accompanying examples, drawings and the appended 

grow. Thus the wound site is traumatized by removal of claims. 

thcdressing. gj^^p DESCRIPTION OF THE DRAWINGS 

The present mvention mamtaias the desired level of 13 

moisture, temperature and gaseous exchange at the FIG. 1 is a fragmentary sectional view of an absor- 

wound site. By the control of these properties, the icro- bent wound dressing embodying the present invention 

environment thus prodticed is the optimal required for as applied to a wound site; 

healing of the wound. At the same time, the present FIG. 2 is a sectional view of a method for forming 

invention manages exudate, is adhesive, biocompatible, 20 apertures in the adhesive facing of the present wound 

non-toxic, conformable, elastomcric and also provides a dressing; 

bacterial barrier. FIG. 3 is a micrograph illustrating macropores on the 

^ r^^-^r^^^r surface of the porous segmented polyurethane sheet; 

SUMMARY OF THE INVENTION pjQ 4 jg ^ micrograph iUustrating an adhesive layer 

The present invention contemplates an adhesive- 25 as applied to the porous segmented polyurethane sheet 

faced absorbent sheet well suited for making a wound but before formation of apertures therein; 

dressing which enhances the healing of a wound by FIG. 5 is a micrograph illustrating the interface be- 

providing about the wound a microenvironment that tween the porous segniented polyurethane sheet and the 

promotes healing. A method of manufacturing the ab- adhesive facing contiguous therewith; and 

sorbent sheet is also contemplated. 30 FIG. 6 is a micrograph illustrating apertures in the 

The adhesive-faced sheet of this invention is an absor- adhesive facing of the present wound dressing, 

bent, elastomeric, porous polyurethane sheet pro>aded DETAILED DESCRIPTION OF THE 

with an apertured adhesive facmg on one side of the PREFERRED EMBODIMENTS 
porous sheet. For use as a wound dressmg, an optional 

polyurethane sheet or film may be provided as a back- 35 While this invention is susceptible to embodiment in 

ing for the porous polyurethane sheet. The polyure- many different forms, preferred embodiments of the 

thane preferably is a segmented polyurethane. invention are shown and described in this specification. 

More particularly, the present wound dressing com- It should be understood, however, that the present 

prises an adhesive-faced porous sheet of absorbent, disclosure is to be considered as an exemplification of 

elastomeric polyurethane having an open pore struc- 40 the principles of this invention and is not intended to 

ture and defining macropores at one surface of the po- limit the invention to the embodiments illustrated, 

rous sheet. The adhesive facing for the porous sheet is As shown in FIG. 1, the wound dressing 10 of the 

provided contiguous with the macropore containing present invention includes an absorbent porous sheet or 

surface and defmes apertures that communicate with layer 12 which is capable -of absorbing exudate 44 from 

the macropore and provide fluid channels to the mac- 45 a wound bed 28 of a wound site 26. Preferably, micro- 

ropore and thus to the interior of the porous sheet. pores as well as macropores are present in sheet 12. In 

The wound dressings of the present invention control the embodiment shown in FIG. 1, macropores 14 and 
exudate and moisture level at the wound site by control- micropores 15 in the porous sheet 12 provide a pore size 
Hng the absolute absorption and moisture vapor trans- gradient 18 of decreasing pore size across the thickness 
port rate of the exudate. These parameters are adjusted 50 of sheet 12, i.e., from a first or bottom face 20 to a see- 
by modifying the chemical composition of the polyure- ond or top face 16. Opemngs 22 m bottom face 20 are 
thane used to make the porous . sheet, the porous struc- formed by macropores 14 that extend to the surface of 
ture of the sheet, and the composition and thickness of sheet 12. An adhesive layer 30 on fu-st face 20 provides 
the apertured adhesive facing. Thus a series of wound an adhesive facing for the wound dressing 10. Apertures 
dressings which provide a continuum of different mi- 55 24 in the adhesive layer 30 are formed by the reposition- 
croenvironments is provided. These dressings can be ing of adhesive portions or fragments 32 of the adhesive 
designed to suit particular wound types, e.g., ulcers, layer 30 to the interior of macropores 14 as will be 
donor sites, bums, high exuding and low exuding described in greater detail hereinbelow, 
wounds, etc. They are easy to use and maintain the An optional hydrophilic backing layer 34 is provided 
desired microenvironment to attain optimal wound 60 on the second face 16 as a backing for the wound dress- 
healing, ing 10. Hydrophilic layer 34 is useful to further modu- 

A method of forming the wound dressing having an late the rate of vapor transmittal through the dressing 

apertured adhesive facing is also disclosed. According and thus aids in maintaining the proper moisture content 

to this method, the porous, elastomeric segmented poly- at the wound site 26 during the healing process, 

urethane sheet and a viscous sheet-form adhesive layer 65 The absorbent microporous layer utilized herein is a 

are juxtaposed, and then the porous polyurethane sheet biocompatible hydrophilic polyurethane or the like, 

is compressed against the adhesive layer for a relatively Preferred for the present wound dressings are scg- 

short time period, e.g., by passing a roller over the mented polyurethanes of the type disclosed in U.S. Pat. 
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No. 4J04.130 to Gilding et ai and in U.S. Pat. No. inches (about 5 to about 25 microns) thick, preferably 

3,635,907 to Schulze ct al. Other suitable materials are about 0.0005 inches (about 12.5 microns) thick, 

polyurcthanes derived from polyethylene glycol linked Preferably, the adhesive is a visco-elastic, acrylic- 

with glycerol and toluene diisocyanate' or methylene based pressure sensitive adhesive constituted by copoly- 

diisocyanate. eg., the HypolTM type materials com- 5 mers of 2-ethylhexyl acrylate and acrylic acid having a 

mercially available from W. R. Grace & Co. tensile strength of no more than about 2.5 grams per 

The porous natxire and a desired pore size gradient in square millinseter at a strain rate of 25 times the sample 

the absorbent porous layer can be achieved by a con- length per minute. The amount of acryUc acid present 

trolled precipitation process as described in U.S. Pat usually is in the range of about 10 to about 25 mol-per- 

No. 4,704,130 to Gilding et al. Utilizing that process, the 10 cent» preferably about 12 to about 17 mol-perccnt. 

structure, pore size distribution and pore size gradient The acryUc-based pressure sensitive adhesive as a 40 

of die porous layer can be altered by adjusting any or all weight percent solution in etiiyl acetate preferably has a 

of the following variables- viscosity of no more than about 15.000 centipoises at 

(a) Percent polymer in solution increasing tiie solids about room temperature, more preferably a viscosity in 
content of the polymer solution increases the viscosity 15 the range of about 500 to about 8,000 centipoises, 

of the solution and decreases the pore size of the resul- . Other suitable pressure sensitive adhesive composi- 
tant porous layer ^® descnbed m U.S. Pat. No. 3,645,835 to Hodg- 

(b) Molecular weight of the polymer in solution — ^ , , , „. , v i • • r ui 
incr4sing the molecSar weight of tiie polymer in solu- The outer hydrophihc layer or backmg is P/eferably 
tion will decrease tiie size of the pore of the resultant ^0 5??^%^°^ ?: ^^^^y?^* polyuretixane as a tiun film. 

, This film IS uquid impermeable but water vapor perme- 

^5^*^ f^^^l/ 1 A ^ r*!. -.1 1 able. By varying the chemical composition, the mois- 

(c) Solvent/non^olvent ratio of the polymer solution ^^^^ ^^^^ trLiission rate (MVTR) of the film can be 

- decreasmg the solvatmg power of the solvent or ^^justedas desired. Due to the nature of the outer hy- 
soWent/non-solvent m which the polymer is dissolved ^ ^^^^^^^ ^^^^^ properties for the 
wdl r^ult m a porous layer witii smaller pores. J^^^ ^^^^ obtained as well. The pre- 

(d) Temperature of the polymer solution - mcreas- f^^^ ^^^^ ^^^^^^^ j approximately 
mg tiie temperature of the polymer solution wiU m- ^ inches (0.005 cm). 

crease tiie relative solubUity of tiie polymer and lead to ^^^^^ ^^^^ packaged in sterile 

mcrcased porous layer porosity. ^o host sealable pouches with the adhesive facing pro- 

(e) Type of non-solvent m precipitation bath - ^^^^^ ^ j,^^^^^ ^^ieei. The preferred sterilization 
choice of non-solvents whose solubihty parameters method is by gamma irradiation. However, steam auto- 
indicate tiiat tiiey are almost solvents for polyurethane having or ethylene oxide treatment may be utilized, 
will result in a porous layer with larger pores. Use of Although the preferred form of the present wound 
non-solvents whose solubility parameters indicate that 35 dressing includes tiiree layers, as pointed out hereinbe- 
they are far from being solvents wUl result m a porous foj-g the backing may be omitted. 

layer with smaller pores. method for producing an aperturcd adhesive facing 

(f) Solvent/non-solvent ratio in tiie percipitation bath jg ^hown in FIG. 2. First, a laminate 38 is produced by 

— as in (e) above, the solubihty parameters of the mix- juxtaposing porous absorbent sheet 12 and adhesive 
ture will determine pore size, i.e., if tiie mixture is close 40 layer 30. Next a force is appUed to the laminate 38 so as 
to being a solvent large pores wUl be produced and if compress sheet 12 against adhesive layer 30. While 
the mixture is far from being a solvent small pores will piG, 2 discloses a roller 36 as applying the desired 
be produced. compressive force, other known suitable means to 

(g) Temperature of the precipitation bath — the achieve compression are acceptable. The applied force 
higher the temperature of the precipitation bath the 45 urgesportionsof the inner surface of pores 14 in* contact 
more open the pore structure of the resulting porous ^ith the adhesive layer 30 through openings 22. Subse- 
layer. quent removal of the applied force allows the absorbent 

(h) The rate of immersion of the polymer solution porous sheet 12 to substantially return to its pre-com- 
into the precipitation bath — the faster the immersion, pression configuration. However, a portion of the adhe- 
the tighter the pore structure of the resultant porous 50 sive in contact with the inner surfaces of macropores 14 
layer. ^ is retained thereon, thereby producing apertures or 

The adhesive layer for the adhesive facing of the holes 24 in the adhesive facing in registry with macro- 
present wound dressing is compounded to be non- pores 14. The apertures 24, in turn, provide fluid access 
cytotoxic and non-allergenic when used on patients. to the interior of sheet 12. 

The adhesive properties of the facing are selected to 55 FIGS. 3-6 are scanning electron micrographs at 30 x 

give the desired degree of bioadhesion, tack, etc., while magnification of a wound dressing made in the forego- 

maintaining the desired level of hydrophilicity and ing manner. In particular, FIG. 3 shows an absorbent 

moisture transport The adhesive properties of the adhe- sheet surface 20 f the porous layer 12 before application 

sive layer are adjusted so that the cohesive strength of of the adhesive layer. Openings 22 are defined by mac- 

the adhesive is less than the adhesive strength of the 60 ropores that extend to the surface of the porous sheet, 

adhesive to the porous sheet, and further so that the FIG. 4 shows the adhesive layer 30 as applied to the 

adhesive strength vis-a-vis the porous sheet is greater porous sheet before the latter is compressed. FIG. 5 

than that vis-a-vis the tissue in contact with the adhe- shows the underlying microporous layer 12 and the 

sive. In addition, the elastic modulus of the porous sheet edge 42 of the adhesive layer 30. Finally, FIG. 6 shows 

is higher than the ultimate tensile strength of the adhe- 65 the apcrtured adhesive facing derived from the appUed 

sive layer. The cohesive strength of the adhesive also is adhesive layer 30 after application of the compressive 

less than the tensile strength of the porous sheet. The force to the porous layer. The aperture density was 

adhesive facing usually is about 0.0002 to about 0.001 about 8.6% as measured by computer digitization. 
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As illustrated in FIGS. 5 and 6, not all of the openings EXAMPLE 1 
22 of the microporous sheet 12 result in apertures 24 in 

the adhesive layer 30. However, that is not required. Manufacture of Absorbent Sheet 

For effective exudate transport through the adhesive porous layer of the present invention is manufac- 

layer 30, minimum aperture surface density in the adhe- 5 ^^^^^ ^^^^ ^ segmented polyurethane such as Mitra- 

sive facing can be as low as about 1 to about 2%. The thane TM M1020. The material is supplied as a 25 

preferred surface aperture density in the adhesive facing weight percent soUds solution in dimethylacetamide 

is about 5 to about 15%. The surface aperture density (dMAC). To this MitrathaneTM solution a solution of 

can be as high as about 25%. polyvinylpyroHidone (PVP) (M.W. 360,000) in DMAC 

While not wishing to be bound by a particular mecha- i" ^^j^^j g^^^^ Uje mixture is 15 

nism of operation, the present invention is beheved to ^^j^^ percent in DMAC (12% Mitrathane TM M 1020; 

function as a wound dressing in the foUowmg mannM. pvP). The resulting viscosity of the produced mix- 

Thc dressing is placed onto a wound site with the c. is within the range of about 1,300-2,500 cp 
adhesive side toward the wound bed. The preaure ^ measured using a Brookfield viscometer. This mix- 
sensitive adhesive adheres to the mtact skm around the ^ure is cast onto a substrate to a nominal thickness of 
wound bed. Similarly, it is beheved that the wlh^ve ^ .^^^ g methods, such as de- 
adheres initially to the moistwe exudmg wound \xd as ^.^^ g p^^^ 4,704,130 to GUding et al.. the 
weU as to the surroundmg region. Ovm a period of tune g^^strate and cast solution are unmersed in a water bath 
the adhesive contectmg Ae wound bed may hydrate jj ^ ^^^^ ' C. The polymer precipitates 
such that It IS no longer firmly adhered to the wound. o„tofsolution while in the water bath. The time elapsed 
The dre^g, hov^ever. is n^tamed m close apposi- ^^^^ ^ ^^^^^ ^^^^ 5 ,^ ^^^^ 30 
tion to the wound bed by the capUlary action of 4e ^^^^ ^^^^^ ^^^^ ^^^^ ^j^^ 
exudate entermg the microporous substructure of the ^^^^^^^ ^ ^bout 45 to about 55 ' C. for about two 
dressing. Due to thed^gned level of mo^ture vapor ^ ■ 

transmission rate (MVTR) and controlled discontmmt- ^ ^ ^^^^ j^^,^^^^ 

ies, i.e. the apertures, m the adhesive ayer, protein- / , 

aceo,« exudate passes mto the porous structure of the J ^ microscope 

absorbent mcroporous layer of Ae dressmg. ^ TmgeMike" voids or 

pielevelofhycUophdicityofthemicroporoiM 30 dimensions of approximately 20 

and pore architecture are designed such that surfece P ^y approximately 750 microns deep. 

tension is minimized to allow the easy passage of exu- ""wiwiia ' ' *r 

c^te into the pores. The exudate is retained in the dress- ^h^f ^oids extend to the other sur^^^^^^^^ formed 

mg's pore stnicture while maintaining a high relative ^^^^ and define therem fluid access openings. 

Kdi^atX wound site. The pore size on^^ 35 . ^^i^™^ ^^1;^^^^^^^^ 

sheet of the dressing can be controlled to provide a Properties: tensde strength to ^reak » 

mat^ into which regenerating tissue cannot grow, if ^^^^2^^:^^^^^ 

When a backing is provided over the exudate-retam- ^^prTest No E-^^^^^^ using an inverted cup at 37' C 

ing sheet of the dressing, further control of the loss of 40 - 25,000 g/mi/24 hrs; water absorption - 500%. 

the aqueous portion of the exudate by evaporation is EXAMPLE 2 

possible. In this manner a balance between moisture loss r- r*-.i.'T 

and exudate uptake may be attained while maintaining.a Manufacture of Adhesive Layer 

moist wound microenvironment. The adhesive is formulated to be hydrophilic and 

The following examples illustrate typical processes 45 consists essentially of a biocompatible copolymer of 

and compositions for practicing the present invention, 2-ethylhexyl acrylate and acrylic acid containing about 

but are not to be construed as limitations thereof. In 15 niol-% of the latter. It is supplied as a 40% solids 

these examples, certain materials are referred to by their solution in ethyl acetate. The solution of adhesive is 

commercial names m the interest of brevity. These ma- spread onto a release paper to obtain a uniform coating, 

terials are: 50 The release paper and adhesive layer are placed in a 

MiUathaneTM M1020 - a segmented polyetherure- forced hot air oven at approximately 45 to approxi- 

thane-urea derived from diphenylmethanediisocyanate, mately 55' C for about 2 hours to remove residual 

polytetramethylene glycol having a number average solvent. The adhesive layer is cast such that a final 

molecular weight of about 1,000, and organic amines in adhesive coatmg weight of approximately 12 g/m^ is 

an amount sufficient to provide for about 20-fold chain 35 Q^j^ained. 
extension; 

Mitrathane TM M2007 - a segmented polyetherure- EXAMPLE 3 

thane-urea drived from diphenylmethane ditsocyanate, Manufacture of Backing Sheet 
polytetramethylene glycol having a number average 

molecular weight ofabout 2,000, and organic amines in 60 The outer polyurethane layer is -prepared from a 
an amount sufficient to provide for about 7-fold chain polyurethane such as Mitrathane TM MPU-5. The ma- 
extension; and terial is supplied as a 25 weight percent solids solution in 

Mitrathane TM MPU-5 — a segmented polyetherure- dimethylacetamide (DMAC). This solution is spread to 

thane-urea derived from diphenylmethane diisocyanate, the desired thickness on a glass plate and the solvent 

polytetramethylene glycol, polyethylene glycol, and 65 removed by heating to a temperature in the range of 

organic amines as chain extenders. about 50° to about 70° C. for approximately 2 hours. 

AU of the above materials are commercially available The properties of the backing sheet produced as de- 

from Matrix Medica, Inc., Wheat Ridge, Colo. scribed above are typically: tensile strength at break — 
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5.35 kg/min^; elongation at break — 990%; thickness — 
0.002 inches; MVTR — 8,100 g/mV24 hrs. 

EXAMPLE 4 
Assembly of Wound Dressing 5 

To construct the absorbent wound dressing, the re- 
spective sheets and layers produced in accordance with 
Examples 1-3, above, are assembled as follows: 

The polyurethane backing is coated with a thin layer jq 
of an aprotic solvent such as dimethylacetamide 
(DMAC), dimethylformamide (DMF) or dimethyi- 
sulphoxide (DMSO). The solvent of choice is DMSO. 
Alternatively, a thin layer of the hydrophilic polyure- 
thane dissolved in a solvent can be utilized as an adhe- 15 
sive. The backing is placed onto the surface face of the 
porous polyurethane sheet free from macropores. Pres- 
s;ire is applied to the composite to minimize air entrap- 
ment at the interface. The resulting structure is placed 
in a forced hot air oven for about 23 to about 35 minutes 20 
at about 65 to about 75* C. This heat treatment removes 
any bonding solvent that may be present 

Subsequently, the macropore-containing face of the 
porous layer is contacted with the preformed pressure 
sensitive adhesive layer. Bonding is achieved by apply- 25 
ing heat and/or pressure to the resulting composite. 

The sheet-form composite is then subjected to a com- 
pressive force to form apertures in the adhesive layer. 

The completed sheet-form composite is cut to the 
desired size and shape, packaged in medical heat seal- 
able pouches and sterilized. 

This sheet-form composite embodying the present 
invention has the following physical characteristics: 
tensile strength to break — 0.18 kg/mm^; elongation at 
break — 630%; thickness — 0.026 inches; water absorp- 
tion — 225%; MVTR — 6,900 g/mV24 hrs. 

EXAMPLES 
Manufacture of Wound Dressing Without ^ 
Backing 

The porous layer and the adhesive layer are formed 
as disclosed in Examples 1 and 2, above. The porous 
layer and the adhesive layer are then bonded together 
and further processing is done as described in Example 
4, above. 

This produced sheet-form material has the following 
properties: tensile strength to break — 0.09 kg/mm^; 
elongation at break — 326%; thickness — 0.03 inches; 
water absorption — 500%; MVTR — 24,000 g/mV24 
hrs. 

EXAMPLE 6 
Manufacture of Wound Dressing Without 55 
Backing 

The porous layer of this example is fabricated from 
Mitrathane TM M2007, a segmented polyetherurethane- 
urea. The material is supplied as a 25 weight percent ^ 
solids solution in dimethylacetamide (DMAC). To this 
Mitrathane tm solution a solution of poly vinylpyrolli- 
done (PVP; M.W. 360,000) in DMAC is added such 
that the total solids of the mixture is 17 weight percent 
in DMAC (15% Mitrathane TM M2007, 3% PVP). The 55 
resulting polymer solution is then processed as de- 
scribed in Example 1, above, into a porous sheet A 



wound dressing is then fabricated as described m Exam- 
ple 5, above. 

The resulting sheet-form material has the following 
physical characteristics: tensile strength to break — 0.17 
kg/mm2; elongation at break — 500% thickness — 0.02 
inches; water absorption — 190% MVTR — 9,800 
g/mV24 hrs. 

EXAMPLE 7 
Manufacture of Wound Dressing Without 
Backing 

The porous layer is made from Mitrathane TM 
M2007, a polyetherurethane-urea by the process de- 
scribed in Example 1, above. A wound dressing is then 
fabricated as described in Example 5, above. 

The resulting wound dressing has the foUo\ying phys- 
ical characteristics: tensile strength to break — 0.32 
kg/nun^; elongation at break — 450%; thickness — 
0,017 inches; water absorption — 250%; MVTR — 
1,370 g/mV24 hrs. 

This invention has been described in terms of specific 
embodiments that have been set forth in detail. It should 
be understood however, that these embodiments are by 
way of illustration only and that the invention is not 
necessarily limited thereto. Modifications and varia- 
tions will be apparent from this disclosure and may be 
resorted to without departing from the spirit of this 
invention, as those skilled in the art will readily under- 
stand. Accordingly, such variations and modifications 
of the disclosed products arc considered to be within 
the purview and scope of this invention and the follow- 
ing claims. 

We claim: 

1. A sheet-form material suitable as a wound dressing 
which comprises a porous sheet of absorbent, elasto- 
meric, polyurethane having an open pore structure and 
defining macropores at one surface of said sheet, and an 
adhesive wound facing layer on said sheet contiguous 
with said macroporecontaining surface and defining 
apertures that communicate with said macropores and 
provide fluid channels thereto; said porous sheet being 
a segmented polyurethane having a pore size gradient 
across the thickness dimension thereof and with the 
pore size decreasing in the direction away from the 
macropore-containing surface. 

2. The sheet-form material of claim 1 further includ- 
ing a liquid impermeable but water vapor permeable 
backing secured to the porous sheet at the surface 
thereof opposite that having the adhesive layer. 

3. The sheet-form material of claim 1 wherein the said 
adhesive layer has an aperture density of at least about 
1 percent. 

4. The sheet-form material of claim 1 wherein said 
adhesive layer has an aperture density of about 5 to 
about 15 percent. 

5. The sheet-form material of claim 1 wherein frag- 
ments of said adhesive are retained within said macro- 
pores but without blocking said fluid channels. 

6. The sheet-form material of claim 1 wherein said 
adhesive is a copolymer of 2-ethylhexyl acrylate and 
acryUc acid. 

7. The sheet-form material of claim 6 wherein the 

adhesive contains about 15 mol-percent of acrylic acid. 

, '8. The sheet-form material of claim 2 wherein said 

backing is hydrophilic. 

* 4 * « « 
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[57] ABSTRACT 

A sterile bandage suitable for external application to a 
wound or injury of the human skin comprising a back- 
ing layer, a non-toxic pigmented composition coated 
onto or embedded into the top side of said backing 
layer, wherein said pigmented composition comprises 
one or more pigments having a melanin likeness in ap- 
pearance so as to substantially match the appearance of 
said human skin. 
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cation to a wound or injury of the human skin compris- 

COLOR-MATCHED STERILE ADHESIVE ing a backing layer and a non toxic pigmented composi- 

BANDAGES CONTAINING MELANIN-LIKE tion coated onto or embedded into said backing layer 

PIGMENT COMPOSITION wherein said pigmented composition comprises one or 

5 more pigments having a melanin likeness in appearance 

BACKGROUND OF THE INVENTION so as to substantially match the appearance of said 

Adhesive bandages are well known and have been human skin. Preferably the invention is a sterile adhe- 

used as wound coverings to aid in the healing process. sive bandage suitable for external application to a 

Commercial adhesive bandages have been marketed by wound of the human skm compnsing; 

Johnson & Johnson Consumer Products, Inc. of New a) a backing layer having a bottom side and a top side; 

Brunswick, NJ.; Colgate-Palmolive Company of New b) an adhesive layer applied to said bottom side of 

York, N.V.; and several other manufacturers. These said backing layer; 

bandages may come in a variety of shapes and sizes, but c) an absorbent pad attached to a portion of said 

are generally of a pinkish and non-melarin-like color. bottom side of said backing layer by a portion of 

The bandages of the prior art do not provide any signifi- said adhesive layer; and . 

cant cosmetic benefits when applied to human skin d) a non-toxic pigmented composition coated onto or 

containing relatively high concentrations of melanin. embedded into said top side of said backing layer 

The present invention provides significant cosmetic wherein said pigmented composition comprises 

benefits when applied to human skin containing rela- one or more pigments having a melanin likeness in 

tively high levels of melanin. The bandages of this in- 20 appearance so as to substantially match the appear- 

vention contain a pigmented composition comprising ance of said human skin. 

melanin pigments or pigments having a melanin-like The bandages of this invention are useful for their aid 

color and appearance. This pigmented composition healing external wounds and injuries and for their 

makes the bandages of this invention substantially indis- substantial cosmetic benefit, especially when applied to 

tinguishable in appearance from human skin containing 25 ^^^^^^ g^j, containing a relatively high level of mela- 

relatively high levels of melanin. jjjn. The bandages can be in the form of wraps or adhe- 

SUMMARY OF THE INVENTION s»ve bandages. 

The backing layer of this invention can be any inert, 

This invention relates to an article of manufacture ^^^^^^^ material, such as polyethylene, polyester, poly- 
comprising a sterile bandage suitable for external apph- propylene, polyvinyl chloride, polystyrene, HSJyAthjilr 
cation to a wound or injury of the human skin compns- ^ terephthalate, rayon, nylon, acetate, sUk, c~6tton, 
ing a backing layer and a non-toxic pigmented composi- -;^;;S6[Z^T i^t^T natural or synthetic polymer or fiber 
tion coated onto or embedded into said backmg layer combinations thereof. The backing layer may 
wherein said pigmented ^<^"^P°^\"^" ^^J^P"^"^^^^^^ contain one or more metal layers and/or one or more 
more pigments having a '"f l**'^"^^^^^ JP^J^ layers of any natural or synthetic films or fibers.^The 
so as to substantial^' match the appearance of said ^ > ^^^^^^^ comprises a 
human skin. Preferably the bandage compns^^^^ P ^^^^^^^^^ ^^^h as nylon, or a polyvinyl 

a a backmg layer having a bot om 5»dc and a top side; ^^joridefanTfelcking layer of this invention has a 

b) an adhesive layer applied to said bottom side of . . n.Ir™uK, ♦i,- r,f 
said hacking laver - 40 top "de and a bottom Side. Preferably the top side of the 

c) an absori^ent pad attached to a portion of said ;backing layer has a multiplicity of folds and grooves in 
^bottom side of^said backing layer by a portion of the surface thereof so as to simulate the texture of 

said adhesive layer; and human skm AUo, preferably the backmg layer is perfo- 

d) a non-toxic pigmented composition coated onto or ra^itQjnak^4t^^ 

embedded into said top side of said backing layer 45 An adhesive layer^be appUedTo the bottom side 
wherein said pigmented composition comprised one or of said backing layer This adhesive layer functions to 
more pigments having a melanin likeness in appearance attach the bandage firmly to the skm. Any adhesive 
so as to substantially match the appearance of said composition can be used as the adhesive layer provided 
human skin that it is a pressure-sensitive adhesive which firmly 

cThe adhesive bandages of the invention are useful in 50 attaches the bandage to the skin, is resistant to moisture 
aiding the healing of external wounds while also provid- and is removable without damage to the skin or wound, 
ing some cosmetic benefits in concealing the wounds by Preferably the adhesive Uycr is an acryUc adhesive 
being color-matched to the appearance of melanin-con- prepared from polymer and copolymers of acrylic es- 
taining human skin. The pigment compositions used in ters and copolymers of acrylic esters and other cthyleni- 
this invention can be melanin or any natural or synthetic 55 cally-unsaturated monomers. Preferably the acrylic 
pigments or colorants, or combinations thereof, which adhesive is selected from the group consisting of butyl 
have a mclanm likeness in color and appearance. The acrylate, ethyl acrylate, ethyl hexyl acrylate, vinyl 
preferred pigmented compositions contain a brownish- acetate/cthylene acrylate and mixtures thereof. The 
black pigment or a reddish-brown pigment or combina- acrylic adhesive of this invention can be prepared by 
tions thereof. The bandages preferably contain a medi- 60 conventional processes which are well known in the art, 
cament or an antimicrobial agent including suspension, dispersion, emulsion or solution 

polymerization techniques. 
DETAILED DESCRIPTION ^ preferred embodiment of this invention a peel- 

The present invention relates to an article of manu- able protective layer is applied over the adhesive layer 
facture in the form of bandage which has both substan- 65 and is removed at the tinie of use to expose the adhesive 
tial medicinal and cosmetic benefits. The present inven- layer. The protective layer can be comprised of any 
tion specifically relates to an article of manufacture substantially non-stick paper, polymer, fabric or other 
comprising a sterile bandage suitable for external appli- material. 
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The adhesive bandages of this invention comprise an 
absorbent pad attached to a portion of the bottom side 
of the backing layer. The absorbent pad is preferably 
attached to said backing layer by a portion of said adhe- 
sive layer. The absorbent pad is preferably attached in 
the center of the bandage and may be comprised of 
cotton, wool, polymeric foam or any other natural or 
synthetic absorbent material. The absorbent paid is 
preferably enclosed within a porous or perforated non 
stick polymer such as teflon, linear polyethylene or the 
like. 

It is critical to this invention that a non-toxic, pig- 
mented composition is coated onto or embedded into 
the top side of the backing layer, wherein said pig* 
mented composition comprises one or more pigments 
having a melanin likeness in appearance so as to substan- 
tially match the appearance of human skin. Any non- 
toxic coating or dyeing composition can be used in this 
invention provided that the composition comprises a 
melanin or melanin-like pigment or colorant. The pre- 
ferred pigment for use in this invention is melanin. Mel- 
anin is a brownish black or reddish-brown pigment that 
occurs naturally in the retina, skin» and hair of higher 
animals. Preferred melanin pigments are eumelanin, 
spiomelanin, phaeomelanin and mixtures thereof. 

The melanin pigments can be extracted from natural 
sources such as skin, hair, features, fur, insect cuticles 
and other natural sources. The melanin pigments can 
also be synthesized, such as (1) by the oxidative poly- 
merization of 5,6-dihydroxyindoles derived enzymati- 
cally (i.e. via tyrosinase) from tyrosine via dihydroxy- 
phenylalanine, or (2) by oxidative polymerization of 
cysteinyl-dihydroxyphenylalanines via 1, 4-ben20thia- 
zine intermediates. 

The amount of melanin pigment used in the pig- 
mented compositions of this invention can vary and can 
be adjusted to correspond to the color of the skin of the 
subjects by whom the bandages will be used. Preferably 
the pigmented composition comprises from about 1 % to 
about 50% by solid weight of the melanin pigment. 
Other conventional ingredients can also be added to the 
pigmented composition, such as fillers, solvents, pacifi- 
ers, stabilizers, surfactants, adhesion promoters, exten- 
ders, leveling agents and the like. 

The pigmented compositions of this invention can 
also contain melanin-like pigment(s) in addition to or in 
lieu of the melanin pigments. Melanin-like pigment(s) 
means one or more pigments which have the substantial 
appearance and color of melanin. Suitable pigments 
include any of the organic or inorganic pigments which 
when used alone or in combination would have a mela- 
nin-like appearance and color. These inorganic pig- 
ments can be metallic oxides (such as iron, titanium, 
zinc, cobalt or chromium or mixtures thereoO; metal 
powder suspension (such as gold or aluminum); lead 
chromates; carbon blacks; and earth colors (such as 
siennas, ochers and umbers). The pigments can also be 
organic pigments such as rhodopsin, chlorophyll, xan- 
thophyll, indigo, flavone, carotene and other animal or 
vegetable pigments, and synthetic pigments such as 
phthalocyanines, lithols, to toluidtnes, metal dyes, azo 
dyes and the like. The pigment or mixtures thereof are 
preferably selected such that they have a brownish- 
black or reddish-brown appearance or combinations 
thereof. These pigments are preferably used at concen- 
trations of about 0.5% to about 98% by solid weight of 
the pigmented composition. 



A preferred pigmented composition having a mela- 
nin-like appearance comprises by solid weight about 
20-40% of a red pigment, about 2-10% of a blue pig- 
ment, about 35-55% of a yellow pigment and about 
5 5-25% of a black pigment. 

Another preferred pigmented composition having a 
melanin-like appearance comprises by solid weight 
about 1-15% of a yellow pigment, about 1-10% of a red 
pigment, about 0.5-10% of a black pigment and about 
10 70-97.5% of a white pigment. 

Another preferred pigmented composition having a 
melanin-like appearance comprises by solid weight 
about 35-45% of a yellow pigment, about 25-35% of a 
red pigment and about 25-35% of a black pigment. 
15 The pigmented compositions containing the melanin- 
like pigments can also contain a variety of conventional 
ingredients as described earlier. The pigmented compo- 
sitions of this invention are non toxic and preferably are 
water insoluble and non-leachable, especially after dry- 
20 ing and curing. The pigmented compositions preferably 
comprise by solid weight less than 5 parts per million of 
each of the metals selected from the group consisting of 
antimony, barium, cadmium, chromium, cobalt, lead 
and nickel, less than 0.35 parts per million selenium, less 
25 than 2 parts per million arsenic and less than 2 parts per 
million mercury. 

The pigmented coating can be applied to the backing 
layer by any conventional method known in the art, 
such as dipping, spraying, brushing, rolling and the like. 
30 The bandages of this invention preferably contain one 
or more medicaments absorbed, coated or otherwise 
contained therein. Suitable medicaments include, for 
example, anti-inflammatory agents such as aminoaryl- 
carboxylic acid derivatives arylacetic acid derivatives, 
35 arylbutyric acid derivatives, arylcarboxylic acids, aryl- 
propionic acid derivatives, pyrazoles, pyrazolones, sali- 
cylic acid derivatives, thiazinecarboxamides and other 
nonsteroidal anti-inflammatory agents such as glucocor- 
ticoid and the like. Suitable medicaments also include 
40 antiseptic and disinfectant agents such as, alcohols (such 
as dichlorobenzyl alcohol, ethyl alcohol and tsopropyl 
alcohol); aldehydes (such as formaldehyde solution, and 
glutaraldehyde); dyes (such as acriflavine, amiinacrine, 
brilliant green, ethacridine, gentian violet, magenta I, 
45 methyl blue and phenacridane chloride); guanidines 
(such as alexidine, ambazone, chlorhexidine, and pi- 
cloxydine); halogens/halogen compounds (such as bis- 
muth iodide oxide, bismuth iodosubgallate, bismuth 
tribromophenate, bomyl chloride, calcium iodate, chlo- 
30 rinated lime, cloflucarban, fluorosalan, iodic acid, io- 
dine, iodine monochloride, iodine trichloride, iodoform, 
methenamine tetraiodinc, oxychloroscnc, povidonc-io- 
dine, sodium hypochlorite, sodium iodate, symclosene, 
thymol iodide, triclocarban, triclosan, and trocloscnc 
55 potassium); mercurial compounds (such as hydrarga- 
phen, meralein sodium, merbromin, mercuric chloride, 
mercuric chloride ammoniated, mercuric sodium p- 
phenolsulfonate, mercuric succinimide, mercuric sul- 
fide red, mercurophen, mercurous acetate, mercurous 
60 chloride, mercurous iodide, nitromersol, potassium tet- 
raiodomercurate (Jl), potassium triiodomercurate (II) 
solution, thimerfonate sodium and tbimerosal); nitrofu- 
rans (such as furazolidone, 2-(methoxymethyl)-5- 
nitrofuran, nidroxyzone, nifuroxime, nifurzide and ni- 
63 trofurazone); peroxides/permanganates (such as cal- 
cium peroxide, hydrogen peroxide, hydrogen peroxide 
solution 3%, magnesium peroxide, potassium perman- 
ganate, strontium peroxide, succinyl p»eroxide, urea 
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hydrogen peroxide, and zinc permanganate); phenols tion includes all the embodiments described herein and 

(such as acetomeroctol, bithionol cadmium salicylate, all equivalents thereof, 

carvacrol, chloroxylenol, clorophene, cresote, ere- EXAMPLE I 

sol(s), p-Cresol, fenticlor, hexachlorophene, 1-naphthyl . 

salicylate, 2-naphthyl salicylate, 2.4,6 tribromo-m- 5 A pigmented composition within the scope of this 

cresol, and 3',4',5-trichlorosalicylanilide); quaternary invention was prepared by mixing into a standard ink 

ammonium compounds (such as amantanium bromide, formulation pigments compnsmg 30% by weight red 

benzethonium chloride, benzoxonium chloride, bis- pigment, 5% by weight blue pigment, 45% by weight 

dequalinium chloride, ceulkonium chloride, cethex- yellow pigment ^d 20% by weight black P'gjnen^^i" 

onium bromide, cetylpyridinium chloride, dequalinium 10 accordance with Pantone Matching System Ctolor Fo - 

acetate, dequalinium chloride, dodecarbonium chloride, mula No 469, f;'ailable from Pantone, Inc 55 Nicker^ 

domiphen bromide, halimide®. laurolinium acetate, bocker Road, ^oonachie NJ- OW^^^^ 

methylbenzethonium chloride, phenoctide, tibezonlum P^;"'"" "^^^'f^- ' rfi™ Lfth^ mad^tato 

. J • 1 I.- 1-1 -J • rt*. chlonde film and cured. This fum was then made into 

iodide, and tnclobisomum chlonde; qumohnes (such as on ^ 

ammoquinunde, benzoxiqwne, broxyqumolme, chlo- *^ mcmic aui ^ ^^^^ 

roxine/chlorquinaldol, cloxyquin. ethylhydrocupreine. ^^^^^ appearance and color, 

cuprocin. halquinol, hydrastine, 8-hydroxyquinoline, EXAMPLE 11 

8.hydroxyquino]ine sulfate and i^^Jf^orhydroxy- p^u^^ tj^e procedures of Ex. I a pigmented com- 

qmn); silver compoimds Cs^^^^ ^^^^ ^ comprising by 

fluonde. silver lactate, silver mtrate, and silver protem), }^ 35.3% red pigment, 5.9% blue pigment, 52.9% 

others (such as aluminum acetate solution, aluminum ^ ^^^^ ^^^^ ^.^^^^ accordance 

subaccute solution, alummmn sulfate, S-amino^ ^.^^ p^^^^^ Matching System Color Formula No 470. 

hydroxybutync acid, bone acid, chlorhexidme, chloro- ^^^^j product was made in a similar way as in Ex- 

azodin, m-Crcsyl acetate, cupnc sulfate, dibromo- ^^^^^ ^ creating a sterile adhesive bandage as 

propamidine, echthammol, Negatol ®,noxytiolm, or- claimed. The finished bandages had a melanin appear- 

nidazolc, beta-propiolactone and alpha-terpineol). ^^^^ 

Suitable medicaments also include anesthetic agents 

such as ambucainc, benzocaine dimethocaine, dyclo- EXAMPLE III 

nine, ethyl chloride, lidocaine, mepivacaine, methyl jq Following the procedures of Example I. a pigmented 

chloride, phenol, pramoxine, salicyl alcohol and the composition was prepared using pigments comprising 

like. Also included are antiarrhythmic agents, narcotic weight 4% red pigment, 5.1% yellow pigment, 3.4% 

analgesic agents and non-narcotic analgesic agents and ^jj^^j^ pigment and 87,5% white pigment in accordance 

the like. with Pantone Matching System Color Formula No. 

In another preferred embodiment the bandages of this 35 4^55 jjjg f^^al product was made in a similar way as in 
invention have chemically bound to the surfaces thereof Example I, in creating a sterile adhesive bandage as 
one or more antimicrobial agents selected from the claimed. The finished bandages had a melanin appear- 
group consisting of quaternary ammonium compounds, ^nce and color, 
organosilicone quaternary ammonium compounds, pvampt f tv 
cetyl pyridinium compounds, guanidine compounds, 4^ EXAMFLt IV 
bis-guanidine compounds, and isothiouronium halide jn a similar way as prepared in Example I a pig- 
compounds. These antimicrobial agents are substan- mentcd composition was prepared using pigments com- 
tiaUy non leachable from the surface of the bandages prising by weight 1.3% yellow pigment, 1% red pig- 
and are substantially permanently atuched thereto. mgnt, 0,8% black pigment and 96.9% white pigment in 
Thus, the bandages would have permanent antibacterial 45 accordance with Pantone Matching System Color For- 
and/or antimicrobial activity which would make the mula No. 4675. The final product was made in a similar 
bandages self-disinfecting. The antimicrobial agents can ^ay as in Example I, in creating a sterile adhesive ban- 
be permanently attached to the surfaces of the bandages ^age as claimed. The finished bandages had a melanin 
by any suitable means such as chemical linking using appearance and color, 
multifunctional reactive organics (such as bis carbenes 50 fxaMPLE V 
or bis nitrenes), silane coupling systems, plasma activa- tAAXVirL-c v 
tion, flame activation, chemical treatment and other in a similar way as prepared in Example I a pig- 
polymer grafting techniques. They can also be incorpo- mented composition was prepared using pigments corn- 
rated into the adhesive composition and the pigmented prising by weight 10.2% yellow pigment, 8% red pig- 
composition and applied to the surfaces of the bandages. 55 ment, 6.8% black pigment and 75% white pigment in 

The preferred antimicrobial agents are selected from accordance with Pantone Matching System Color For- 
the group consisting of n-octadecyldimethyl[3-(trime- mula No. 4645. The final product was made in a similar 
thoxysilyl)propyl] ammonium chloride, n-tetradecyl way as m example 1, in creating a sterile adhesive ban- 
dimethyl [3»(trimethoxysilyl) proply] ammonium chlo- dage as claimed. The finished bandages had a melanin 
ride, n-decyldimethyl[3-(trimcthoxysilyl)propyl] am- 60 appearance and color, 
monium chloride, n-didodccylmcthyl[3-(trimethox- EXAMPLE VI 
ysilyl)propyl] ammonium chloride, n-dodecyldimethyl 

[3-(trimethoxysilyl) propyl] ammonium chloride, 2-(3 In a similar way as prepared in Exarnple I a pig- 

trimethoxysilylpropyl)-N-cetyl pyridinium bromide mented composition was prepared using pigments com- 

and (trimcthoxysilyl propyl) isothiouronium. 65 prising by weight 40.9% yellow pigment, 31.8% red 

The following examples arc prevented to further pigment, and 27.3% black pigment in accordance with 

demonstrate this invention. The examples are intended Pantone Matching System Color Formula No. 4625. 

in an fliustrative and not a limiutive sense. The inven- The final product was made in a similar way as in Ex- 
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ample I. in creating a sterile adhesive bandage as 0.5-10% of a black pigment and about 70-97.5% of a 

claimed. The finished bandages had a melanin appear- white pigment. 

ance and color. 7. The article of claim 2 wherein said pigmented 

I claim: composition comprises by solid weight about 35-45% 

1. An article of manufacture comprising a sterile 5 of a yellow pigment, about 25-35% of a red pigment 
bandage suitable for external application to a wound or and about 25-35% of a black pigment. 

injury of the human skin comprising a backing layer and g. The article of claim 2 wherein said pigmented 

a non-toxic pigmented composition coated onto or em- composition comprises by solid weight less than 5 parts 

bedded into said backing layer substantially matching pgr million of each of the metals selected from the 

the appearance of human skin, wherein said pigmented 10 group consisting of antimony, barium, cadmium, 

composition comprises from about 0.5% to about 98% chromiun, cobalt, lead and nickel, less than 0.35 parts 

by solid weight of at least one melanin pigment or pig- million selenium, less than 2 parts per million arsenic 

ment having substantially the color and appearance of j^sg ^^j^ 2 parts per million mercury, 

melanin, said melanin pigment being selected from the 9 j}^^ article of claim 2 wherein said pigmented 

group consisting of melanin, eumelanin, spiomclanin, 15 composition is water insoluble 

phaeomelanin and mixtures thereof. iq. xhc article of claim 2 wherein said backing layer 

2. An article of manufacture comprising a stenle is comprised of a polymeric film. 

adhesive bandage suitable for external application to a jj ^^^^^ of claim 2 wherein said backing layer 

wound or injury of the human skm compnsmg: comprised of a flexible, woven fabric. 

(a) a backing layer havmg a bottom side and a top 20 The article of claim 2 wherein said bandage con- 
side; J . J tains a medicament. 

(b) an adhesive layer applied to said bottom side of ^3 ^^^^^^ ^^^-^ ^ ^y^^^^^^ hBJU^Bgt has 

said backing layer; ^ . chemically bonded to the surfaces thereof one or more 

(c) an absorbent pad attached to a . portion 0^^ substantially non-leachable antimicrobial agents se- 
bottom side of said backing layer by a poruon of 25 ^^^^^^ ^^J^^^ ^^^^^ ^^^^^^^ quaternary ammo- 
said adhesive layer; and . compounds. organosUicone quaternary ammo- 

(d) a non-toxic .P^^™^^^^^^^ nium compounds, cetyl pyridinium compounds, guani- 
or embedded into said top side ofsaid backing layer *^ , '. '^r,. j j • .i.-^ 
substantially matching the appearance of human <^'^^ compounds, bis-quanidme compounds, and isothio- 
skin. wherein said pigmented composition com- 30™"? h^^^^^^ . v vi 
pris;s from about 0^5% to about n% by solid ^^e artic e of claim 13 wherem sa:d antimicrobial 
weight of at least one melanin pigment or pigment ^gent is selected from the group consist ng of n- 
having substantially the color and appearance of octadecyldimethyl 3 (tnmethoxysi yl ammo, 
melanin, said melanin pigment being selected from ^^^^ ^^onde, n-tetradecyldimethyl 3-(tnmethoxysilyl) 
the group consisting of melanin, eumelanin, spi- 35 propyl] ammomum chlonde, n decyldimcthyl[^^^^^^ 
omclanin; phaeomelanin and mixtures thereof. thoxysily!)propyl] arnmomum chlonde. n-didodecylmc- 

3. Tlic article of claim 2 wherein said pigment is a thyl[3-(tnmethoxysilyl)propyl] ammonium chlondc. n 
brownish-black pigment. dodecyld,methyl[3-(tnmethoxys,lyl)propyl] ammonium 

4. The article of claim 2 wherein said pigment is a chlonde. 2-(3.trmicthoxysilylpropyl)-N-cetyI pyndin- 
reddish-brown pigment. 40 i™ bromide and (trimethoxysilyl propyl) isothiouro- 

5. The article of claim 2 wherein said pigmented nium. . . • 1 
composition comprises by solid weight about 20-40% 15. The article of claim 2 wherem said adhesive layer 
of a red pigment, about 2-10% of a blue pigment, about is comprised of polymeric acrylic adhesive. 
35-55% of a yellow pigment and about 5-25% of a 16. The article of claim 15 wherein said acrylic adhe- 
black pigment. 45 sive is selected form the group consisting of nutyl aery- 

6. The article of claim 2 wherein said pigmented late, ethyl acrylate, ethyl hexyl acrylate, vinyl acetate- 
composition comprises by solid weight about 1-15% of /ethylene acrylate and mixtures thereof. 

a yellow pigment, about 1-10% of a red pigment, about » • * * • 
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